The recent report of superconductivity at a temperature higher than 30K in a ternary lanthanumalkaline earth copper oxide by Bednorz and Muller [1] has stimulated a very impressive amount of work and has raised several fundamental experimental and theoretical problems which are a challenge for solid-state chemists and physicists.
The high Tc superconducting phases belong to a class of materials which have heen around for quite some time : the lanthanum copper oxides La2CU04 [2] . The structure of La2CU04 studied in details by Longo and Raccah [3] shows it derives from the tetragonal structure of the 2D magnetic perovskite K2NiF4 but also exhibits a small orthorhombic distortion. Later, metallic conductivity was reported in the solid solution Laz-xMxCu04 (M=alkaline earth) [4] and the group of Caen has studied in details the oxygen intercalation in this class of materials and shown they usually are oxygen deficient, namely La2-xMxCu04-y [5] . In 
Our results confirm that divalent alkaline-earth substitution is not a prerequisite for the observation of superconductivity in the La2CU04 series [9] . Moreover, a detailed investigation at various substitution levels suggest the possibility of an interplay between the T --o. 0 phase transition and superconductivity which is reminiscent of the interplay between superconductivity and charge density wave formation observed in 2D layered dichalcogenides [10] .
All oxides studied in this work were prepared in the same way : mixing of freshly calcined lanthanum oxide, copper oxide and strontium carbonate with subsequent firing in air, followed by several grinding and annealing procedures. Final treatment consists in overnight annealing of pressed pellets at 1100°C in air and spontaneous cooling after switching off the furnace. X-ray powder patterns performed on Guinier-Laine camera (CuK ) indicate that the materials are perfectly single-phased, no trace of impurity can be detected even on overexposed photographs. The materials exhibit at room temperature the orthorhombic distortion up to x = 0.09 and are strictly tetragonal for higher strontium concentrations. It is the same source of materials which has been used for an X-ray determination of the T 0 phase diagram [11] .
Small parallelepipedic samples of typical size =0.5 x0.sx6mm were cut in the sintered pellets with a diamond saw and used for resistivity measurements with four silver paint contacts. Either low fequency AC or DC currents were used to measure resistivity. The The resistivity data at various substitution levels below 60K are presented in figure 1 . All samples for 0.08:!!!E;x--0.20 exhibit superconductivity. The critical temperature in figure 2a is defined by the temperature corresponding to the mid-point of the resistivity transition. The width AT of the superconducting transition is characterized by the temperature incre- Furthermore, we may notice from figure 1 a drastic dependence of Tc and of the normal state resistivity on x. The value x = 0.15 provides about the lowest normal state resistivity which goes along with the optimum range for superconductivity. This was also derived from the concentration dependence of the Meissner effect [12] which shows the maximum fraction of ideal diamagnetism (about 50%) around (Fig. 3) . Figure 2b deals with the interplay between the T --0 0 phase transition and superconductivity. The x = 0.10 and 0.12 data points have been taken from a recent X-ray study [11] . The dashed line is a guide Fig.3 (Fig. 4) . Given the sensitivity of our measuring system we can say that a zero resistance is achieved below Tc as long as the current passing through the sample does not exceed about 10RA (see insert of Fig.4 ). The critical current of 4.2K is roughly 103 times lower than that of the x = 0.15 samples.. we may infer that the electronic structure should not be that different in both cases. However, superconductivity in the present La2CuO 4 -y sample does not seem to be a bulk phenomenon. The critical current is extremely low and a preliminary attempt to measure the Meissner effect has failed to detect more than 0.1% flux expulsion [17] . Also in this sample, we observed a weak resistivity anomaly at around 230K which seems to correspond with that from susceptibility measurements [18, 19] .
Thermogravimetric results reported in table I do require some comments. The oxygen deficiency is small in all Sr-substituted samples in agreement with the early work of Michel and Raveau [5] and with a neutron diffraction study [16] [20] [21] [22] [23] : in this light, Laz -xSr xCuO 4 -y would be superconductive because of Sr doping ; La2CU04 -y because of 0 deficiency. However, two points must be stressed : (i) the behaviour of the conductivity above Tc, which is very sensitive to 0 deficiency, does not look like being due to the approach of a metal-insulator phase change by gap opening ; (ii) the rather small sensitivity of Tc on 0 deficiency [9] . They show that simple minded strong coupling scheme should be modified to take such observations into account.
One can also refer to the simple BCS scheme [24] [25] [26] , treating Sr doping and 0 deficiency effects as only changing the band filling in a rigid band model. In such a picture, Tr should increase in the strongly doped tetragonal phase when x -2y is reduced, because the Fermi level EM would approach the central van Hove anomaly Eo (Fig. 5a) . Below a critical value of (x -2y ), the orthorhombic phase should become more stable, with the Fermi level near to but above the lower van Hove anomaly El (Fig. 5b) (Fig. 5b) . We believe that such a simple minded description also requires some modifications.
Because the T ---,&#x3E; 0 distortion is small (about 1%), the energy splitting of figure 5b is modest. As a result, for any position of the Fermi level between the two van Hove anomalies, they should add their effects, leading to a Tc not very sensitive to band filling in this range [28] . To [28] as well as in 2b the tetragonal phase (Fig. 6a,b) . For [29, 30] . There is indeed some evidence of a SDW state below 240 K for small values of x in the La2-.,,Sr.,CuO4-y series [19, 31] [18, 19] [33] .
Finally, a realistic model should analyse in some details the coupling term leading to the e-e pairing (thus the weak phonon mode associated with the T --o. 0 transition near x, could be partly responsible for the maximum of Tc observed at xc) [26] .
But the failure to observe any isotope effect on oxygen [34] could suggest e-e coupling through exchange of antiferromagnetic fluctuations [35] . A wealth of experimental and theoretical evidences support the existence of such spin-fluctuation mediated interchain pairing in quasi-lD organic superconductors up to temperatures of about 30-40K [36, 37] . This work has been partly supported by the DRET contract 86/057. We thank J.C. Ameline and T. Pourthie for their skillful technical help.
